Protein modeling of human prorenin using the molecular dynamics method.
To study the activation-inactivation mechanism of the renin zymogen, prorenin, a tertiary structural model of human prorenin was constructed using computer graphics and molecular dynamics calculations, based on the pepsinogen structure. This prorenin model shows that the folded prosegment polypeptide can fit into the substrate binding cleft of the renin moiety. The three positively charged residues, Arg10, Arg15, and Arg20, in the prosegment make salt bridges with Asp225, Glu331, and Asp60, respectively, in renin. Arg43, which is in the processing site, forms salt bridges with the catalytic residues of Asp81 and Asp269. These ionic interactions between the prosegment and the renin may contribute to keeping the prorenin structure as an inactive form.